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Supporting information Methods S1 
Cucumber experiment 
Cucumber (Cucumis sativus) wild-type and lh mutant (López-Juez et al., 1992) seeds were 
sown in germination boxes and kept on a glasshouse bench under diffuse light. Six days after 
sowing, seedlings were transplanted to 0.5 l pots filled with standard topsoil and transferred 
to the field. The experiment was carried out during the spring in Buenos Aires (34°S). There 
were two treatments: attenuated UV-B (-UV-B) and near-ambient UV-B (+UV-B), with five 
replicates per treatment. The contrasting UV-B levels were obtained by covering the plots 
with clear plastic filters. We used clear polyester for the –UV-B treatment (filtered out c. 90% 
of the UV-B component of solar radiation), and ‘Stretch’ film for the +UV-B treatment (c. 
80% transmittance in the solar UV-B region) (For details and spectral scans of the filters, see 
Izaguirre et al., 2007). Peak levels of photosynthetically active radiation (PAR) were > 2000 
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µmol m-2 s-1; peak UV-B irradiance was 2 µmol m-2 s-1 (for further details further details on 
microclimate see Zavala et al., 2014). After 6 d of treatment, hypocotyl length was measured 
to the nearest mm with a ruler. 
 
Arabidopsis experiment 
Arabidopsis WT (Col-0) and uvr8-6 mutant seeds were sown in agar (0.7 %), kept in darkness 
at 4°C for 2 d, and transferred to growth chambers (20°C, 150 μmol m-2 s-1 PAR, 8 h 
photoperiod). One week after sowing seedlings were transplanted to small pots (3 cm 
diameter x 7 cm height) filled with a mixture of vermiculite-peat moss-perlite 1:1:1, and 
were kept in the growth chamber for two additional weeks. Three weeks after sowing, plants 
of each genotype where divided in six groups and assigned to the treatments that resulted 
from a combination of two UV-B levels (-UV-B and +UV-B; see above) and three neighbor 
proximity treatments. To generate the proximity treatments, focal Arabidopsis plants were 
surrounded by six small pots, which carried either no plants or a dense canopy of ryegrass 
(Lolium multiflorum) seedlings. For proximity treatments D0, D3 and D6 the focal plants 
were surrounded by 0, 3, or 6 ryegrass-containing pots (see Fig. 1b in the main article). 
Ryegrass canopies were clipped at a height of 5 cm to avoid shading of Arabidopsis plants. 
The experiment was carried out during the winter in Buenos Aires; peak levels of PAR were > 
1500 µmol m-2 s-1; peak UV-B irradiance was 0.7 µmol m-2 s-1; there were four true replicates. 
Five days after the onset of treatments, photographs of the plants were taken from the side 
to calculate leaf angles, using standard software (Photoshop®). 
 
Microarrays analysis 
Microarray data were obtaining from publically-available data sets (NCBI 
http://www.ncbi.nlm.nih.gov/gds/ and EMBL EBI https://www.ebi.ac.uk/arrayexpress/) 
searching for: ‘Organism: Arabidopsis’ and keywords ‘far red’, ‘UV-B’ and ‘uvr8’. All the 
microarray experiments discussed here used the Affymetrix Arabidopsis ATH1 Genome Array 
platform, with the exception of those reported by Morales et al. (2013), which used the A-
ATMX-2 - BTK Turku -A. thaliana- 25K oligo set -MWG- v1 platform. Genes were associated 
with specific functional classes using several GO categories, as indicated in Table S1. Gene 
associations with GO categories were based on the Affymetrix ATH1-121501 annotations 
(http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GPL198). Table S2 provides a list of 
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the microarray experiments and specific comparisons used in this study. Table S3 contains 
the quantitative data reported in Figs 2, S1 and S2. 
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Table S1 GO categories (http://geneontology.org/) used in this study 
Auxin 
 
GO:0009733  response to auxin  
 
GO:0009851  auxin biosynthetic process  
 
GO:0009734  auxin-activated signaling pathway  
 
GO:0010600  regulation of auxin biosynthetic process  
 
GO:0010928  regulation of auxin mediated signaling pathway  
   
Phenylpropanoid 
 
GO:0080184  response to phenylpropanoid  
 
GO:0009698  phenylpropanoid metabolic process  
 
GO:0046271  phenylpropanoid catabolic process  
 
GO:0009699  phenylpropanoid biosynthetic process  
 
GO:2000762  regulation of phenylpropanoid metabolic process  
   
Flavonoid 
 
GO:0009813  flavonoid biosynthetic process  
 
GO:0097243  flavonoid binding  
 
GO:0052696  flavonoid glucuronidation  
 
GO:0009812  flavonoid metabolic process  
 
GO:0046275  flavonoid catabolic process  
   
Jasmonic 
 
GO:0009694  jasmonic acid metabolic process  
 
GO:0009695  jasmonic acid biosynthetic process  
 
GO:0009754  detection of jasmonic acid stimulus  
 
GO:0009867  jasmonic acid mediated signaling pathway  
 
GO:0071395  cellular response to jasmonic acid stimulus  
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Table S2 Microarray experiments used in this study 
All the microarray experiments discussed in our meta-analysis used de-etiolated plants 
exposed to either contrasting R:FR ratios (7 experiments) or contrasting UV-B levels (4 
experiments). 
 
GEO accession: GSE45728 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE45728 
 Title: Expression data from low R:FR - SA crosstalk in Arabidopsis 
 Contributor(s) Pierik R, de Wit M 
 Citation(s) (De Wit et al., 2013) 
   
 
Treatment 
Samples 
low R/FR_mock spray, biological rep 1 
low R/FR_mock spray, biological rep 2 
low R/FR_mock spray, biological rep 3 
   
 
Control 
Samples 
high R/FR_mock spray, biological rep 1 
high R/FR_mock spray, biological rep 2 
high R/FR_mock spray, biological rep 3 
   
GEO accession: GSE42415 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE42415 
 Title: Transcriptomics of Axillary Bud Outgrowth Regulation by Shade Signals in Arabidopsis 
 Contributor(s) Finlayson S 
 Citation(s) (Reddy et al., 2013) 
   
 
Treatment 
Samples 
561-9_low-R:FR-bud-n-2_Rep3_ATH1 
561-8_low-R:FR-bud-n-2_Rep2_ATH1 
561-7_low-R:FR-bud-n-2_Rep1_ATH1 
   
 
Control 
Samples 
561-10_high-R:FR-bud-n-2_Rep1_ATH1 
561-11_high-R:FR-bud-n-2_Rep2_ATH1 
561-12_high-R:FR-bud-n-2_Rep3_ATH1 
   
GEO accession: GSE28297 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE28297 
 Title: Expression data from WT (Columbia) and pifq (pif1pif3pif4pif5) mutant Arabidopsis seedlings 
 Contributor(s) Leivar P, Tepperman J, Quail P 
 Citation(s) (Leivar et al., 2012) 
   
 
Treatment 
Samples 
WT FR 3h, biological rep 1 
WT FR 3h, biological rep 2 
WT FR 3h, biological rep 3 
   
 Control WT 2d WL, biological rep 1 
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Samples WT 2d WL, biological rep 2 
WT 2d WL, biological rep 3 
   
GEO accession: GSE35057 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE35057 
 Title: Phytochrome Interacting Factor 4 and 5 regulate different set of genes in high and low red/far-red light 
 Contributor(s) Hornitschek P, Lorrain S, Kohnen MM, Pradervand S, Xenarios I, Fankhauser C 
 Citation(s) n/a 
   
 
Treatment 
Samples 
Col-0 low R/FR rep1 
Col-0 low R/FR rep2 
Col-0 low R/FR rep3 
   
 
Control 
Samples 
Col-0 high R/FR rep1 
Col-0 high R/FR rep2 
Col-0 high R/FR rep3 
   
GEO accession: GSE35700 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE35700 
 Title: Expression data from low R:FR - JA crosstalk in Arabidopsis 
 Contributor(s) Pierik R, de Wit M 
 Citation(s) (Cerrudo et al., 2012; De Wit et al., 2013)  
   
 
Treatment 
Samples 
low R/FR, mock spray, biological rep 1 
low R/FR, mock spray, biological rep 2 
low R/FR, mock spray, biological rep 3 
   
 
Control 
Samples 
high R/FR, mock spray, biological rep 1 
high R/FR, mock spray, biological rep 2 
high R/FR, mock spray, biological rep 3 
   
GEO accession: GSE9816 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE9816 
 Title: Gene expression profiling of sav mutants 
 Contributor(s) Tao Y, Hong F 
 Citation(s) (Tao et al., 2008) 
   
 
Treatment 
Samples 
Col-0-SH-rep1 
Col-0-SH-rep2 
Col-0-SH-rep3 
   
 
Control 
Samples 
Col-0-Wc-rep1 
Col-0-Wc-rep2 
Col-0-Wc-rep3 
   
GEO accession: GSE17845 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE17845 
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 Title: Transcriptional profiling of leaf blades and petioles subjected to shade avoidance syndrome 
 Contributor(s) Kozuka T, Demura T 
 Citation(s) (Kozuka et al., 2010) 
   
 
Treatment 
Samples 
leaf blade in FRD, rep1 
leaf blade in FRD, rep2 
leaf blade in FRD, rep3 
petiole in FRD, rep1 
petiole in FRD, rep2 
petiole in FRD, rep3 
   
 
Control 
Samples 
leaf blade in WL, rep1 
leaf blade in WL, rep2 
leaf blade in WL, rep3 
petiole in WL, rep1 
petiole in WL, rep2 
petiole in WL, rep3 
   
GEO accession: GSE3533 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE3533 
 Title: UV-B induced genes in wild-type Arabidopsis versus mutants uvr8-1 and hy5-1 using Affymetrix ATH1 array 
 Contributor(s) Brown RA, Cloix C, Huai JG, Kaiserli E, Herzyk P, Kliebenstein DJ, Jenkins GI 
 Citation(s) (Brown et al., 2005) 
   
 Treatment 
Samples 
(UV-B+ in WT) 
Arabidopsis_leaf_wildtype_in_UV-B_light_rep1 
Arabidopsis_leaf_wildtype_in_UV-B_light_rep2 
Arabidopsis_leaf_wildtype_in_UV-B_light_rep3 
   
 Control 
Samples 
(UV-B- in WT) 
Arabidopsis_leaf_wildtype_in_white_light_rep1 
Arabidopsis_leaf_wildtype_in_white_light_rep2 
Arabidopsis_leaf_wildtype_in_white_light_rep3 
   
 Treatment 
Samples 
(UV-B+ in uvr8) 
Arabidopsis_leaf_uvr8-1_mutant_in_UV-B_light_rep1 
Arabidopsis_leaf_uvr8-1_mutant_in_UV-B_light_rep2 
Arabidopsis_leaf_uvr8-1_mutant_in_UV-B_light_rep3 
   
 Control 
Samples 
(UV-B- in uvr8) 
Arabidopsis_leaf_uvr8-1_mutant_in_white_light_rep1 
Arabidopsis_leaf_uvr8-1_mutant_in_white_light_rep2 
Arabidopsis_leaf_uvr8-1_mutant_in_white_light_rep3 
   
GEO accession: GSE22951 
 Link: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE22951 
 Title: Transcript profiling of three genotypes by ultraviolet-B (UV-B) radiation 
 Contributor(s) Kusano M, Otsuki H 
 Citation(s) n/a 
   
 Treatment WT_UV1_rep1_SK24_sample183 
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Samples WT_UV1_rep2_SK25_sample185 
WT_UV1_rep3_SK26_sample188 
   
 
Control 
Samples 
WT_CO1_rep1_SK33_sample218 
WT_CO1_rep2_SK34_sample220 
WT_CO1_rep3_SK35_sample224 
   
EMBL-EBI accession: E-MEXP-1957 
 Link: http://www.ebi.ac.uk/arrayexpress/experiments/E-MEXP-1957/ 
 Title: Transcription profiling of Arabodpsis seedings exposed to UV-B irradiation 
 Contributor(s) Favory JJ, Stec A, Gruber H, Rizzini L, Oravecz A, Funk M, Albert A, Cloix C, Jenkins GI, Oakeley EJ, Seidlitz HK, 
Nagy F, Ulm R 
 Citation(s) (Favory et al., 2009) 
   
 Treatment 
Samples 
(UV-B+ in WT) 
WT_4d_WL+UV-B_Rep1 
WT_4d_WL+UV-B_Rep2 
WT_4d_WL+UV-B_Rep3 
   
 Control 
Samples 
(UV-B- in WT) 
WT_4d_WL_Rep1 
WT_4d_WL_Rep2 
WT_4d_WL_Rep3 
   
 Treatment 
Samples 
(UV-B+ in uvr8) 
uvr8_4d_WL+UV-B_Rep1 
uvr8_4d_WL+UV-B_Rep2 
uvr8_4d_WL+UV-B_Rep3 
   
 Control 
Samples 
(UV-B- in uvr8) 
uvr8_4d_WL_Rep1 
uvr8_4d_WL_Rep2 
uvr8_4d_WL_Rep3 
   
EMBL-EBI accession: E-MTAB-1093 
 Link: http://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-1093/ 
 Title: Transcription profiling by array of Arabidopsis thaliana Ler and uvr8-2 genotypes exposed to solar 
ultraviolet radiation 
 Contributor(s) Morales LO, Brosche M, Jenkins G, Wargent J, Vainonen J, Sipari N, Tegelberg R, Strid A, Lindfors A and 
Aphalo PJ 
 Citation(s) (Morales et al., 2013) 
   
 
Samples 
UV in WT 
73_leruvbcy5 
74_leruvbcy3 
77_leruvbcy5 
78_leruvbcy3 
   
 
Samples 
UV in uvr8 
75_uvr8cy5 
76_uvr8cy3 
79_uvr8cy5 
80_uvr8cy3 
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Table S3 Effects of supplemental FR and UV-B on the Arabidopsis 
transcriptome 
See Table S3 as an independent supporting information file. 
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Fig. S1 Effect of experimental conditions on the response to UV-B radiation 
for the GO categories discussed in this study 
The effects of UV-B on the Arabidopsis transcriptome are shown separately for each of the 
four microarray experiments used in our meta-analysis. These experiments had marked 
differences in the approach used to test the effects of UV-B radiation, which appeared to 
have a significant impact on the results. Brown et al. (2005) used plants (Ler) grown in 
compost for 3 wk under 25 µmol m-2 s-1 continuous white light, which were exposed to 3 
µmol m-2 s-1 UV-B for 4 h to evaluate UV-B effects on transcription. Kusano and Otsuki 
(unpublished, http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE22951) used plants 
(Col-0)  grown for 17 d on solid MS- medium containing 1% sucrose in a growth chamber 
under long photoperiods (16 h) and exposed on day 18 to either 24 h of continuous white 
light or 24 h of continuous UV radiation. Favory et al. (2009) used seedlings (Col-0) grown for 
4 d under continuous irradiation with dim white light (3.6 µmol m-2 s-1) supplemented with 
narrowband UV-B (1.5 µmol m-2 s-1) under a 345-nm transmission cutoff filter, which was 
switched to a 305-nm filter 6 h before harvesting for transcriptome analysis. Morales et al. 
(2013) used plants (Ler) grown in a mixture of peat and vermiculite for 2 wk in a glasshouse 
under relatively high levels of PAR (average clear-sky value at noon = 450 µmol m-2 s-1), 
which were exposed for 12 h to Helsinki summertime solar radiation under either near-
ambient UV-B or attenuated UV-B treatments (created using plastic films) to evaluate the 
effect of solar UV-B on transcription. 
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Fig. S2 Effects of UVR8 in the responses to UV-B reported in Fig. 2. 
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